Kametani [1] devised an interesting synthesis of 3,3-dimethyl-2,3,4,5,10,l 1-hexahydro-l H-dibenzo[b,eJ[l,4]-diazepin-l-one, involving a Mannich type cyclization of 3-(o-aminoanilino)-5,5-dimethyl-2-cyclohexen-l-one with formaldehyde. The only reported case of a Mannich reaction with dimedone enamine is that of Roth and Hägen [2] .
From a synthetic point of view, the Mannich bases of 5,5-dimethyl-3-phenylamino-2-cyclohexen-l-one could conceivably function as intermediates for the synthesis of some condensed heterocycles having a pyrimido or azepino nucleus.
The existence of 1 in the enaminone form [3] is demonstrated by the presence of three very strong IR absorption bands in the range 1610-1540 cm" 1 , characteristic of enaminones derived from cyclohexan-l,3-diones [4, 5] . Its 'H NMR spectrum features a singlet at d 5.56 (vinyl H-2) and the 13 C NMR spectrum showes peaks at ö 197.9 (C-l), 129.2 (C-2) and 168.7 (C-3).
The Mannich reaction of the title compound I with morpholine, piperidine or piperazine and formalin affordes the Mannich bases 2-4 which have structural features related to the respiratory stimulant drug spiractin [6] . Since compound 1 contains an other reactive center at C-6, the reaction was repeated by using amine acetate and formalin in a molar ratio of 1:2:2 in the hope of isolating a bis Mannich base. However, the mono base 2 was always the sole product.
On the other hand, treatment of 1 with ammonium acetate of benzylamine acetate and formalin in a * Reprint requests to Dr. M. Hammouda.
Verlag der Zeitschrift für Naturforschung, D-7400 Tübingen 0932 -0776/88/0400 -0483/$ 01.00/0 molar ratio of 1:1:2 gave hexahydro-7,7-dimethyl-lphenylquinazolin-5(6H)-ones (5a-b) via a double Mannich reaction. The involvement of both C-2 and the phenylamino group in this reaction is in line with our recent work [7] on the Mannich reaction with l-phenylamino-3-indenone, and the work of Roth and Hägen [2] on 3-amino-5,5-dimethyl-2-cyclohexen-l-one. In addition, when 1 was subjected to a double Mannich reaction using ethylenediamine it afforded the 3.3'-ethylenebis-(hexahydro-7,7-dimethyl-l-phenylquinazolin-5(6H)-one) (6) . In particular, the 13 C NMR spectrum of 5 a displays five singlet peaks due to C-5, C-4a, C-8a, C-7 and substituted aromatic carbon atom.
Attempts have also been made to prepare the ring system of 5 having an isonicotinamide residue at N-3 by using isonicotinic acid hydrazide in the double Mannich reaction, but the only product obtained was 7.
In continuation of our studies on ketonic Mannich bases as synthetic intermediates [8] [9] [10] [11] , and in line with the synthesis of 2,5-bis(piperidinomethyl)-piperidine [8] . Compound 4 was subjected to Schmidt reaction to afford 8. The assignment of the NH group between the (CO) group and the substituted carbon atom in 8, is based on previous studies by Schmid et al. [12] on 2-aminomethyl-l-tetralone and 1-indanone derivatives. In addition, the hexahydro-quinazolin-5-one (5a) is a reasonable and attractive intermediate in the synthesis directed towards the 9H-pyrimido [5,4-b] azepine ring system, via treatment of 5a with hydrazoic acid (Schmidt reaction) to give the enamide 9. Insertion of the (NH) group between the pyrimido nucleus and the (CO) group in 9 is based on the rule that, in Schmidt reaction the group which preferentially migrates from carbonyl to nitrogen is the one which has the greatest bulk [13] , and also by analogy with the formation of homocarbostyril [14] and tetrahydro-1-benzazocin-2-one [15] [20] , which are isomeric with our new system 10.
In the course of our investigation, we have found that the reaction of 1 with formaldehyde led to the formation of the tetrahydro-4H-[3,l]-benzoxazin-5-(6H)-one (11) or the hydroxymethyl derivative 12, depending on the reaction conditions. Formation of 11 is in line with the work of Greenhill [3] on the reaction of acetaldehyde with 3-amino-5,5-dimethyl-2-cyclohexen-l-one.
Experimental
All melting points (°C) are uncorrected and were taken in a Gallenkamp electric melting point apparatus. IR spectra were performed on a Unicam SP 2000 Infrared Spectrophotometer using KBr.
'H NMR spectra were obtained in CDCI3 solutions with a Perkin-Elmer R 32 NMR Spectrometer 90 MHz. 13 C NMR was detected on Jeol PFT 100 MHz. A solution of 1 (0.65 g; 0.003 mol) in ethanol (50 ml) was successively treated with morpholine acetate (0.44 g; 0.003 mol), piperdine acetate (0.43 g; 0.003 mol) or piperazine acetate (0.13 g; 0.0015 mol) respectively, and 40% formalin (0.09 g; 0.003 mol). The reaction mixture was refluxed for one hour, and left to stand overnight at room temperature. The mixture was diluted with water (60 ml) and basified with ammonia to pH 8. The product that separated was recrystallized from ethanol.
5,5-
Compound 2, 75% yield (0.71 g), m.p. 160 °C. 
5,5-Dimethyl-2-(N-isonicotinoyl-N'-hydrazomethyl)-3-phenylamino-2-cyelohexen-l-one (7)
The same procedure as described for 5 was followed but isonicotinic acid hydrazide (0.41 g; 0.003 mol) was used instead of the amine acetate.
Compound 7 crystallized from ethanol, 64% yield (0.70 g), m.p. 157 °C. 
Schmidt reaction on 4 and 5 a: Formation of 8 and 9
To a stirred mixture of sulphuric acid (10 ml, 90%) and chloroform (20 ml) at 0 °C was added a solution of 4 (2.16 g; 0.004 mol) or 5a (1 g; 0.004 mol), followed by addition of sodium azide (0.26 g; 0.004 mol). After stirring for 1 h at 0 °C and 4 h at 25 °C the reaction mixture was diluted with ice water, basified with ammonia (40%) and extracted with ether. The ethereal solution was dried on (Na 2 S0 4 ) and evaporated to give a solid product which was crystallized from ether-pet. ether to give 8 (1.60 g) and 9 (0.76 g) in a 70% yield. A solution of the enaminone 1 (0.65 g; 0.003 mol), formalin (40%) (0.27 g; 0.009 mol) in ethanol (50 ml) and few drops of acetic acid (0.5 ml) was heated for 2 h on a steam bath, kept overnight at room temperature. The mixture was diluted with water (60 ml), basified with ammonia to pH 8. The product that separated was crystallized from ethanol to give 11 as a yellowish powder, 60% yield (0.46 g), m.p. 191 °C. 
5,5-Dimethyl-2-hydroxymethyl-3-phenylamino-2-cyclohexen-l-one (12)
A solution of the enaminone 1 (0.65 g; 0.003 mol), paraformaldehyde (0.27 g; 0.009 mol) in glacial acetic acid (30 ml), was heated for 2 h on a steam bath, kept overnight at room temperature. The reaction mixture was worked up as above. The precipitated product was filtered off and crystallized from ethanol to give 12 as a yellow powder, 66% yield (0.49 g),m.p. 101 °C (decomp. 
